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(54) GLASS TOUCH PANEL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the generation of reflection 
and scatter and to improve picture visibility by respectively sticking a 
circular polarization film and a phase difference film to upper and 
lower glass substrates. 

SOLUTION: The upper and lower glass transparent substrates 1a, 1b 
respectively forming transparent conductive films 2a, 2b on their 
surfaces are oppositely arranged. Wiring 4 consisting of silver (Ag) or 
the like are arranged on the films 2a, 2b by prescribed arrangement 
and both the substrates 1a, 1b are fixed by joining means 5 consisting 
of adhesives or the like mixing glass fibers to hold an appropriate gap. 
A circular polarization film 6 provided with reflection preventing and 
scatter preventing functions is stuck to the substrate 1a and a phase 
difference film 7 is stuck to the substrate to improve the attenuation of 
light transmissivity and picture visibility. 
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l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The glass touch panel which it is the touch panel with which opposite installation of the transparence 
substrate which arranged the transparence electric conduction film of a pair was carried out in the transparence electric 
conduction film surface, and the up substrate (input section) and the lower substrate are characterized by to be glass, 
and is characterized by to stick a circular polarization of light film and a phase-contrast film in order to aim at an 
improvement of acid resisting, scattering prevention, and the image visibility of a reason, although it is glass further 
[claim 2] The glass touch panel [claim 3] of claim 1 whose light transmittance is 70% or more The glass touch panel 
[claim 4] of either claim 1 whose operating temperature is -10-60 degrees C in the conditions below 90%RH thru/or 
claim 2 The glass touch panel [claim 5] of either claim 1 whose storage temperature is -30-85 degrees C in the 
conditions below 95%RH thru/or claim 3 The glass touch panel [claim 6] of either claim 1 whose load when an up 
glass substrate will be pushed and a switch will be in switch-on with the test bar whose loads of operation are 5mm of 
tip R4 mm-phi and the degree of hardness of 60 degrees is 180g**20g thru/or claim 4 The glass touch panel [claim 7] 
of either claim 1 by which the super-particle dot spacer is arranged on the transparence electric conduction film surface 
of a lower glass substrate thru/or claim 5 For 20 micrometer and height of 3-6 micrometers, and the pitch between dots, 
the path is [ a dot spacer ] the glass touch panel [claim 8] of claim 6 in which it is 1 .5-3mm and is formed with photo- 
curing mold resin. The glass touch panel [claim 9] of either claim 1 which is mixing the glass fiber whose path is 50 
micrometers with the adhesives used in order to stick an up glass substrate and a lower glass substrate thru/or claim 7 It 
is the glass touch panel [claim 10] of either claim 1 which up glass becomes from borosilicate glass (0.2mm in 
thickness), and lower glass (1 . 1mm in thickness) becomes from soda glass thru/or claim 8. It is the glass touch panel 
[claim 1 1] of either claim 1 the vacuum evaporationo approach of whose, as for the transparence electric conduction 
film, ITO is arranged by the configuration of arbitration, and is sputtering and CVD thru/or claim 9. The glass touch 
panel [claim 12] of either claim 1 which is 10 M omega or more in vertical inter-electrode one when rated voltage is 
DC5V and insulation resistance is DC25V in 1mA or less thru/or claim 10 linearity -- the glass touch panel [claim 13] 
of either **3% or less of claim 1 thru/or claim 1 1 the normal operation approach according [ a bounce ] to a finger ~ 
the glass touch panel [claim 14] of either claim 1 of 10 or less msecs thru/or claim 12 the static electricity pressure- 
proofing -- the glass touch panel [claim 15] of either claim 1 15kV or more thru/or claim 13 a dynamic range — the 
glass touch panel [claim 16] of either claim 1 of Minimums 0-0.7V and upper limits 5-4.6V thru/or claim 14 The glass 
touch panel [claim 17] of either claim 1 which the circular polarization of light film stuck on an up glass substrate 
becomes from a cellulose triacetate and poly vinyl alcohol thru/or claim 15 The glass touch panel of either claim 1 
which the phase contrast film stuck on a lower glass substrate becomes from a polycarbonate thru/or claim 16 

[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention — various displays, such as a display for car navigation, - setting — useful 
fingertip and pen input — possible ~ further ~ a screen ~ beautiful endurance, abrasion resistance, etc. ~ excelling ~ 
in addition — and it is related with the touch panel of the glass glass method which also has acid resisting and a 
scattering prevention function. 
[0002] 

[Description of the Prior Art] Before, in various kinds of displays, such as a CRT display, the touch panel which can be 
inputted by the press with a fingertip or a pen is adopted. Although the device of details various until now and the 
improvement have been made about this touch panel, that structure arranges a transparence resin plate on a glass 
substrate, and it is based on preparing the electric conduction film in those both opposed face. Moreover, arranging a 
spacer between a glass substrate and a resin substrate in this structure has also been made by ****. 
[0003] However, endurance, a resistance to environment, and abrasion resistance are not necessarily enough, and it was 
easy to get damaged, and cannot be satisfied with an old touch panel of the visibility of a screen, and there was a fault 
that the colour fade-out of a screen arose with time. For this reason, implementation of the touch panel which consists 
of a configuration of the outstanding engine performance replaced with the conventional touch panel is desired. 
[0004] 

[Problem(s) to be Solved by the Invention] It aims at offering the touch panel of a new configuration of that the device 
for this invention being made in view of the above situations, canceling the fault of the conventional touch panel, and 
being excellent in endurance, a resistance to environment, abrasion resistance, etc., its screen being beautiful, and 
neither a colour fade-out nor an irregular color being able to produce it easily, and preventing scattering by the 
reflection and breakage which is the fault of glass glass is also given. 
[0005] 

[Means for Solving the Problem] This invention is the touch panel with which opposite installation of the transparence 
substrate which arranged the transparence conducting film of a pair was carried out in that transparence electric 
conduction film surface as what solves the above-mentioned technical problem. In order to characterize the up substrate 
(input section) and the lower substrate by being glass and to aim at an improvement of acid resisting, scattering 
prevention, and image visibility further, the glass touch panel (claim 1) characterized by sticking a circular polarization 
of light film and a phase contrast film is offered. 

[0006] And this invention offers the following modes etc. again. The glass touch panel whose light transmittance is 
70% or more (claim 2) 

The glass touch panel whose operating temperature is -10-60 degrees C in the conditions below 90%RH (claim 3) 
The glass touch panel whose storage temperature is -30-85 degrees C in the conditions below 95%RH (claim 4) 
The glass touch panel whose load when an up glass substrate will be pushed and a switch will be in switch-on with the 
test bar whose loads of operation are 5mm of tip R4 mm-phi and the degree of hardness of 60 degrees is 180g**20g 
(claim 5) 

For a dot spacer, 20 micrometer and height of 3-6 micrometers, and the pitch between dots are the glass touch panel 
(claim 6 and claim 7) by which the path is 1 .5-3mm, and is formed in the glass touch panel with which the super- 
particle dot spacer is arranged on the transparence electric conduction film surface of a lower glass substrate, and the 
list with photo-curing mold resin. 

The glass touch panel which is mixing the glass fiber whose path is 50 micrometers with the adhesives used in order to 
stick an up glass substrate and a lower glass substrate (claim 8) 
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It is the glass touch panel (claim 9) with which up glass consists of borosilicate glass (0.2mm in thickness), and lower 
glass (1 .1mm in thickness) consists of soda glass. 

It is the glass touch panel (claim 10) the vacuum evaporationo approach of whose, as for the transparence electric 
conduction film, ITO is arranged by the configuration of arbitration, and is sputtering and CVD. 
It is the glass touch panel (claim 11, claim 12, and claim 13) of 10 or less msecs with the normal operation approach 
according [ when rated voltage is DC5V and insulation resistance is DC25V in 1mA or less, in vertical inter-electrode 
one, are 10 M omega or more, and / a bounce ] to a finger at **3% or less in linearity. 

For the static electricity pressure-proofing, at 15kV or more, a dynamic range is the glass touch panel (claim 14 and 
claim 15) of Minimums 0-0.7V and upper limits 5-4.6V. 

The glass touch panel with which the circular polarization of light film stuck on an up glass substrate consists of a 
cellulose triacetate and poly vinyl alcohol, and the phase contrast film stuck on a lower glass substrate consists of a 
polycarbonate (claim 16 and claim 17) 
[0007] 

[Embodiment of the Invention] This invention consists of a touch panel of a glass glass method as described above, 
and, as for an old touch panel, that configuration and structure are fundamentally different. For example, drawing 1 and 
drawing 2 illustrate the cross section. 

[0008] In [ any ] the example of drawing 1 and drawing 2 , the up-and-down glass transparence. substrate (la) (lb) with 
which the transparence electric conduction film (2a) (2b) was arranged respectively has the configuration by which 
opposite arrangement was carried out, and, in the case of drawing 2 , the super-particle dot spacer (3) is further formed 
on the transparence electric conduction film (2b). of a lower glass transparence substrate (lb). And in the glass touch 
panel of such a configuration, in order to form the leading-about line (4) by silver (Ag) etc. in the transparence electric 
conduction film by predetermined arrangement and to hold a gap with moderate up glass transparence substrate (la) 
and lower glass transparence substrate (lb), it is fix by the junction means (5) which consists of adhesives with which 
the glass fiber of 50 micrometers of diameters was mixed. The transparence electric conduction film (2a) (2b) may be 
arranged by the ****** predetermined configuration pattern. 

[0009] Furthermore, in order to stick the circular polarization of light film (6) which has acid resisting and a scattering 
prevention function on the up glass substrate and to aim at the attenuation of light transmittance and the improvement 
of image visibility by it, it is the description that the phase contrast film is stuck on the lower glass substrate. 
[0010] Next, in the conditions below 90%RH, it is -10-60 degrees C more preferably, and although it is operating 
temperature, when you are contingent [ on storage temperature not having dew condensation ], let -30-85-degree-C (12 
hours) extent be a standard. Let it be a standard for moisture resistance to clear 120 hours in the conditions of 60 
degree-C-95%RH. Moreover, 85 degrees C and cold resistance are cleared for thermal resistance also in -30 degrees C. 
[001 1] If it sees about a mechanical property, as a general standard, a load of operation is the test bar with 5mm [ of tip 
R4 mm -phi ], and a degree of hardness of 60 degrees, and the load when pushing the circular polarization of light film 
on an up glass substrate (6), and being in switch-on may be 180g**20g. Surface hardness is Mohs' hardnesses 5-7. Like 
drawing 2 , in forming a dot spacer (3), the path makes it desirable, as for 20 micrometers and dot thickness, for 3-6 
micrometers and the pitch between dots to set to 1 .5-3 mm. 

[0012] About the thermo cycle as an index of endurance, it makes to leave it in ordinary temperature after 1-hour 
neglect in an ambient atmosphere with a temperature of -30 degrees C for 0.5 hours, and to leave it in ordinary 
temperature after 1-hour neglect in an ambient atmosphere with a temperature of +85 degrees C further for 0.5 hours 
into 1 cycle, and is making for 200 or more cycles to operate into the standard. 

[0013] In order to hold a moderate gap in the adhesives used in order to stick an up glass substrate and a lower glass 
substrate, the glass fiber of 50 micrometers of diameters is mixed with them, and while preventing generating of an 
interference fringe by pouring in activation gas before ** honest further, the device is made as the return (bounce) of 
the glass after an input becomes smooth. 

[0014] From a viewpoint of a material configuration, HOUKEI oxygen glass is first illustrated about an up glass 
transparence substrate (la). And about the up glass transparence substrate (la), it is making to have the physical 
properties of the next table 1, for example into the standard. 
[Table 1] 

Coefficient of thermal expansion (0-300 degrees C) 70 - 80xl0-7/degree C Young's modulus mm seven to 8x103kg 12 
A Poisson's ratio 0.20-0.24 Knoop hardness 590-615KHN100 Dense Whenever 2.30-1.85 Distorted Point 480-520 
degrees C Slowly cooling point 520-580-degree-C softening temperature 700-750 degrees C Volume resistivity 8-10 
logrhoomega-cm Dielectric characteristics (1MHz, 20 degrees C) 

dielectric constant 6-8 Loss Rate 0.2-0.6 Refractive index 1.5-1.54 - about such glass, it can use as a commercial item. 
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Moreover, about a super-particle dot spacer, it can consider as photo-curing mold resin. And about the transparence 
electric conduction film, what was formed, for example by thin films, such as ITO and tin oxide, especially sputtering, 
and CVD is illustrated. The Si02 grade was vapor-deposited upwards and ITO etc. may be vapor-deposited. The 
above-mentioned vacuum evaporationo is a desirable approach in membranous adhesion and homogeneity. 
[0015] The next table 2 can be made into a general standard about the electrical characteristics as a touch panel. 
[Table 2] 

Law Rank DC5V 1mA or less Insulation resistance DC25V 10 M omega or more (vertical inter-electrode) 
Linearity **3% or less Bounce Ten or less msecs Static electricity proof pressure 15 or more kV Dynamic range 
Minimums 0-0.7V, upper limits 5-4.6V [0016] The optical relation between the circular polarization of light film and 
phase contrast film stuck on an up glass substrate and a lower glass substrate is as follows. Attenuation of permeability 
and an improvement of image visibility are achieved by making the transparency shaft of a circular polarization of light 
film, and the transparency shaft of the up linearly polarized light film of the liquid crystal display with which a touch 
panel is incorporated agree, and making the delay shaft of a circular polarization of light film, and the delay shaft of 
lambda / 4 phase-contrast film further stuck on a touch panel lower glass substrate cross at right angles (90 degrees). 
[0017] Manufacture of the touch panel of this invention can follow the following process with the configuration of 
drawing 2 . 

1) Formation of transparence electric conduction film, such as ITO to a glass transparence substrate, (sputtering and 
CVD) 

2) Patterning of ITO (spreading of a resist, exposure, development, etching, exfoliation) 

3) Dot formation (spreading of a resist, exposure, development) 

4) Electrode formation (paste printing, baking) 

5) Seal printing 6 Lamination, for example, the above configuration list, will be provided with the glass touch panel of 
this invention by the production process. Acid resisting is performed, this glass touch panel has a beautiful screen, since 
there is very little aging, there are very few colours fade-out of a screen, and since there is almost no elongation, it 
hardly changes a feeling of a touch. 

[0018] Moreover, since it excels in smooth nature, there is also no distortion of a screen, and the scattering prevention 

which is the fault of about [ not producing the unevenness of image quality, either ] and glass is also devised. 

Therefore, also in which points, such as operability, image quality, endurance, a design degree of freedom, input 

precision, and safety, the touch panel which was far excellent compared with the former is realized. 

[0019] Hereafter, an example is shown further and the gestalt of implementation of this invention is explained in more 

detail. 

[0020] The glass touch panel which has the configuration shown in drawing 2 was manufactured. The boundary 
dimension of this thing was carried out as follows. 

Up glass substrate (la) : thickness 0.2mm lower glass substrate (lb) : thickness 1.1mm dimension 145x89mm actuation 
area dimension **** of a 135.2x64mmlITO thin film -- first the zinc HOUKEI acid clear glass marketed as a substrate 
for thin films Soda gas was adopted as the up glass transparence substrate (la) as a lower glass transparence substrate 
(lb), and the ITO thin film was formed by 100-200A of thickness with sputtering and a CVD method. 
1) ITO patterning, then the next actuation were performed one by one. 

[0021] - They are temporary 20 - 30-minute baking, and a print (exposure count 120Count) at resist spreading by pre- 
washing and the spinner by the supersonic wave (engine-speed 1500rpm), and 90 degrees C. 

- Development (20 - 30 seconds) (P-3 developer) 

- Post-washing 3 dot form Shigeji by exfoliation processing and the supersonic wave was operated one by one at 125 
degrees C with the etching alkali by about 30-minute baking and the ferric-chloride-hydrochloric acid. 

[0022] - It is temporary 30-minute baking (20 micrometer [ of diameters of a dot ], 5 micrometer [ of dot thickness ], 
and dot pitch 3mm) at NEGAREJISUTO spreading by the spinner (engine-speed 1500rpm), and 90 degrees C. 

- Print (exposure count 180Count) 

- Development (SL developer) 

- They are about 60-minute baking 5 seal printing and glass fiber stirring (50 micrometers of diameters) in 250 degrees 
C at about 60-minute baking 4 electrode formation and silver paste printing, and 130 degrees C. 

- The glass transparence substrate (la) (lb) was stuck on the baking 6 lamination last in the following procedure by seal 
printing and 90 degrees C with SUTORAKUTO bond for about 30 minutes. 

[0023] - Lamination (a silver paste minute amount is applied to a contact) 

- They are about 60-minute baking, annealing and cut / activation insufflation and the closure (UV adhesives) at a 
hardening fixture set and 150 degrees C. 
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- Circular polarization of light film lamination (up glass substrate) 

- Phase contrast film lamination (lower glass substrate) 

According to the above process, the glass touch panel with the description of the next table 3 and the engine 
performance was obtained. 
[0024] 
[Table 3] 

Drive method Analog form How to write in A finger or pen Light transmission 70% Operating temperature -10-60 
degrees C (below 90%RH) 

Moisture resistance 140 hours (60 degree-C-95%RH) 
Thermo cycle 250 cycles (-30 degrees C, +85 degrees C) 

Thermal resistance 85 degrees C Load of operation 300g Surface Mohs' hardness 6 Law Rank 0.8mA (DC5V) 
Insulation resistance 12 M omega (DC25V) 
Linearity +2.5% Bounce 8msec [0025] 

[Effect of the Invention] The touch panel by the glass glass method which was extremely excellent with this invention 
in many properties, such as image quality, endurance, operability, a design degree of freedom, input precision, and 
safety, is offered as explained in detail above. 



[Translation done.] 
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§mK(2a) (2b)tf&«mtZtl*LtT<?)*r7Z 
S§BHg«(la) (lb) tfttlMSfc&ffiftHT 50 
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4 

u H2«Ji^K:ji. smc, rmvxmmm. ( 1 
b ) <vmmm (2b) ±ici2ffig& k * hx^-v 

- (3) iqMtMtO*. -tLTs £*>Jt3£**0> 
#5*?-/***;WcfcVvtkL gB^ISWiSS (A 
g) 9CJ:&9l«BLtt (4 ) M»60Kirca»t&;fc 

•ceo. *fc±awf5xiwaHK (uj tTm?x 
mm& (ib) y:r£«#ts*tf> 

*»fe*6!W¥R ( 5 ) fcioTfflg&hXV*. 

mw& (2a) ( 2 b ) 

[0009] s^>fc. tmyxmsLMmmikMf 
[ooio]»;fciW£sircj>&*'. x<omi<u9 

0%RHWT(O*mctJV^-l o~6ox:-c*>'). « 

8 5X: ( 1 21513) SKPSSfc 3*VC»*. fflStt 
Ji. 6 0*0-9 5%RH<0*frfctJV^Tl 2 0^13?:^ 

5x:wmmii- 3 o icfciivvc i ^ >J T-3^S . 
[00 11] Jfflgf^ttlcovvC^Sfc, -SOT^B3c 
t LT(±, iMIiil^ «R4mra- *5mm-gg 

6 0- <f)wmx. ±&#yxm&±<DFim%7 <*j> 
(6)&w Lxmmtmt&^t: t 1 8 o g 

±2 0gfcLTV^S. ^IfgSJi. *-*«35~7-C 
*>S. H2tf)J:dt:. Kvh^— ^(3) SrgftS« 
*<0g#20junu K»/h^«3~6Am. H 
yMatTyf^l. 5~3mmt-rSCltgrieF4U>t> 
cot l/0>&. 

[0012] BAttW^Sk LT«0b- h*H 

^x\t. as-3ox:<7)iiHM+fcii^iStMa. 

TO. 5ttl3ltttU $^KiaS+8 5*C^#ffl^+(C 

limitt. sai-ro. s^K^rs^tsri^ 

2 0 0^^;Wa±iDfWSC:i:*B3ci:U 
[0013] ias^^SStTSS^^^SIRSrfiSO^ 

[0014] S*«8s)t<oil^ap^<i. 4-f . 

sbbss (ia) towels *wd&m#7x#m 

wZtlh. -E-LT. ±S5^7^BK« (la) 



(4) 
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t*mmi( 0-3 oo-o 

m®lttt (1MHz. 20*C) 



mm 

\t. fctitf I TO. Kfl^X^^IS. ^Icxk-/^ 
i0 2 ^5r^L^±tIT0^5r||*L-CtJ:V\ ± *20 



70-80x10" 7/C 

7— 8 X 1 0 3 kg/mm 2 
0. 20—0. 24 
590—6 1 5KHNioo 
2. 30—1. 85 
480-520°C 
520-580*0 
700-750*C 

8— 1 0 1 o gpCl ■ cm 

6-8 

0. 2-0. 6 

1. 5-1. 54 

[00151* rf-rtM'J: LTomSvWtfttfcoVvc 
»i» i5?<^2S'Ha«^B9ci:-rSit* { T^S. 
[£2] 



iV?VX 



30 



[00163 is^^xasatrr^^xsigtftsft 
^Awag«ifcii3t (90s) ^-ti-s^tcko. 

[0017] dcO&HJJcO:? -y *H*twmiS&. Wllf 

1 ) fiyxmmsiw i To^osBMBK^fig 

2 ) i Tow^-.y/ ( wjx hems. 
mm 

W)tfyX?v1-rt*>l>iffi&Ztl&ZbiZ%&. Z0) 

#yx??i-rt*Mt. mmittfmtixtrtwmifi 



40 



3) 
4) 
5) 
6) 



DC 5 V lmAfcTF 
DC 2 5 V lOMQjjLh 

±3X«T 
1 0ms e cJETF 
1 5kVjJlt 

TK0-0. 7V. _fcJ85-4. 6V 

[0018] it:. ^ffiktzmiX ^IZt frt>Wm<7) 
flu BIL BAtt. TlMySifcg. A^Jf&SL 3c£tt 

[ooi9]jaT. s^tiasM^u 3tt:»u< 

[002 0] m2^LtM\S£?tthti=7A9v*rt 

tl. 

±m^xmR(la) 0. 2mm 

TSM^XSIS < 1 b ) 1. 1mm 

^JWS 145x89mm 

MfcLVT^m 135. 2X64mm 

i) iTommv&js. 

i-r. wmmt Lxmm$tix^z%&*virj® 
m#yx%. ±.myxmmts. da)t, v-y 
afxzT&tiyxmmm. ( i b > t txmu xn 
vfvyy&vcvDmzxoi tob®&. mmi o 

0-20 0At^j£t^. 
1) lTOW-->? 



(5) 
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[0021] • mm.££*ffim 

• XZ-s1— (@£8U 50 0rpm) izXil^'JXb 

• 9 0-C-C2 0~3 04H5iSj£ 

■7Vyh (Wtil^yY 120Count) 
•S«(2 0~3 0») (P-330X) 

• 1 2 5-cx-m 0#*&£ 

3) H7hM 

[0022] ^trv^~ (EH0K1 500rpm) t 

• 9 0*C-C3 04HK«&£ (K-yH£20junu K-yhflt 
5/im s K'y hb*-v?-3mm) 

• -rV>h (fflt*!*»b 180Count) 
•«» (SLJSffiS?) 

• 2 5 oxrc#6 



* ■ 13 0TrC#6 0#*ij£ 
5 ) ^-/PWBl 

• yyX7T4*-fflt (S5 0>um) 

■ 9 0T:T*!j3 0#*il£ 

fiftt. 3C^WC. tf^XgHJiaS (la) (lb) 

[0023] • m^tot m^-x vwhatsAiz 
io ms) 

• 15 0-CC»6 0^««. mt 

■%wct!xm. 

•»±(UV«^IJ) 

■ wmyAivm^i^t (rm^xmrn) 

tLhoxgfciO. X<m3<?Mfk. &m*fto#7X 

20 [0024] 
[«3] 



SIM 










70% 




- 1 0~6 OX: ( 9 0%RHfelT) 




14 0^13 (6 0X:-9 5%RH) 




2 5 01M7/M-3 0T;. + 85*C) 


H?*tt 


85X: 




300g 




6 




0. 8mA (DC 5 V) 




1 2MQ ( DC 2 5V) 




+ 2. 5% 




8ms e c 







[0025] 

[^<^»*]eLtPu<iiBBt^ao. cio^KJ: 
• ^ttzo&w&zii^x&hxmiftiivx ■ a 

[HI ] Z<0mi(0tf7X? y1-rt*>l,Zffiil,t:mffi 
[02] Z.0$m<MJvX9 v*K*)V<m<nfa*7F\,K 



la. lb #5Xjgl»8a« 
2a, 2b 
40 3 
4 
5 
6 
7 



(6) 
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